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DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: 

On page 4, line 27, "an about a 90 degree angle" should be changed to - 
approximately a 90 degree sector-. 

On page 5, line 7, "than of the" should be changed to -than for the-. 

On page 10, line 16, "automatically or" should be changed to -automatically 
determined or-. 

Appropriate correction is required. 

Claim Objections 

2. Claims 8 and 9 are objected to because of the following informalities: 

As per claim 8, the phrase "in addition to" should be changed (in two places) to - 
within-. 

Appropriate correction is required. 

As per claim 9, the wording is very awkward. The Examiner suggests the 
following wording: 

-The method of claim 8 wherein the first and second imaging parameters each 
comprises at least one of: center frequency, bandwidth, aperture, apodization, scan 
geometry, scan line density; and wherein the first and second imaging parameters are 
different-. 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Robinson et al (US6582367) in view of Hossack et al (US5873830). 

As per claims 1,2, and 5, Robinson et al discloses a method for acquiring 
ultrasound data for display, comprising scanning along a two-dimensional plane (502) 
over a first lateral and angular range with ultrasound and generating an image (Figures 
1 1 and 12), and scanning a three-dimensional volume (400) over a second lateral and 
angular range with ultrasound and generating an image (Figure 11), wherein the two- 
dimensional and three dimensional scans are interleaved (see Figures 1 1 and 12). 
Robinson et al does not explicitly disclose that the second lateral and angular range is 
less than the first lateral and angular range. Hossack et al discloses different lateral 
and angular ranges between different regions of an interleaved (composite, column 2, 
line 41) ultrasound image (first and second sets of different imaging parameters, column 
2, lines 45-65) different imaging parameters within and outside a region of interest in an 
ultrasound image). It would have been obvious to a person having ordinary skill in the 
art at the time the invention was made to modify Robinson et al to use different lateral 
and angular ranges for different parts of an interleaved (composite) image in order to 
improve spatial and/or temporal resolution inside a region of interest, as taught by 
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Hossack et al (see abstract). Furthermore, It would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to use a greater lateral 
and angular range for the two-dimensional scan than for the three-dimensional scan 
because the latter is more time consuming and must therefore be limited in lateral and 
angular extent. 

As per claim 3, Robinson et al further discloses scanning over approximately a 
90 degree sector (Figures 1 1 and 12). 

As per claim 4, Robinson et al further discloses scanning over a third lateral and 
angular range (504) perpendicular to the first two-dimensional plane (502). Robinson et 
al does not explicitly disclose that the third lateral and angular range is less than the first 
lateral and angular range. Hossack et al discloses different lateral and angular ranges 
between different regions of an interleaved (composite, column 2, line 41) ultrasound 
image (first and second sets of different imaging parameters, column 2, lines 45-65). It 
would have been obvious to a person having ordinary skill in the art at the time the 
invention was made to modify Robinson et al to use different lateral and angular ranges 
for different parts of an interleaved (composite) image in order to improve spatial and/or 
temporal resolution inside a region of interest, as taught by Hossack et al (see abstract). 

As per claim 6, Robinson et al further discloses generating a two-dimensional B- 
mode image (B mode lines of the two dimensional image (402), column 8, line 56), and 
generating a three-dimensional Doppler representation (the three dimensional image ... 
acquire a view of a volume of tissue and vasculature within the body, column 8, lines 
1 7-20; see also Figure 11). 
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As per claim 7, Robinson et al further discloses user input (inputs from the user, 
column 6, line 62) to control beamformer steering and focusing (column 6, lines 37-67), 
which inherently encompasses setting the second lateral range. 

As per claim 8, and as applied to claim 1 above, Robinson et al discloses all the 
elements of the claimed invention except that it does not explicitly disclose scanning 
with first and second imaging parameters of the same type but having different values. 
Hossack et al discloses using different values for the first and second set of imaging 
parameters (said first set being different from a second set of imaging parameters, 
column 2, line 34-44; increasing an actual frame rate inside the region of interest by 
acquiring additional real ultrasound image frames inside the region of interest, columns 
2, lines 66-67 and column 3, lines 1-2). It would have been obvious to a person having 
ordinary skill in the art at the time the invention was made to modify Robinson et al to 
use different imaging parameters (e.g. frame rates) for different parts of an interleaved 
(composite) image in order to improve spatial and/or temporal resolution inside a region 
of interest, as taught by Hossack et al (see abstract). 

As per claims 9 and 10, and as applied to claim 8 above, Robinson et al 
discloses all the elements of the claimed invention except that it does not explicitly 
disclose using different first and second imaging parameters chosen from at least one of 
various parameters enumerated in the claim. Hossack et al discloses that the first and 
second imaging parameters can be selected from a list of parameters including scan 
line density (line density, column 2, line 46), bandwidth (receive frequency band, column 
2, line 52), and center frequency (ultrasound operating frequency, column 2, lines 49- 
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50), with different first and second imaging parameters (said first set being different from 
a second set of imaging parameters, column 2, line 34-44) in order to obtain higher 
spatial resolution (improving spatial characteristics within a region of interest within an 
ultrasound image, column 2, lines 33-34). It would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to modify Robinson et 
al to use, for example, different frequency, bandwidth, and/or line density for the first 
and second imaging parameters in order to improve spatial and/or temporal resolution 
inside a region of interest, as taught by Hossack et al (see abstract). 

As per claims 11-13, Robinson et al discloses a system for acquiring ultrasound 
data for display, comprising a transducer (2D array, see abstract), and a beamformer 
(system beamformer, column 2, line 12), operable to scan along a two-dimensional 
plane (502) over a first lateral and angular range with ultrasound and displaying an 
image (scanning a planar region in two dimensions, see abstract; see also Figures 1 1 
and 12), and to scan a three-dimensional volume (400) over a second lateral and 
angular range with ultrasound and displaying an image (scanning a volumetric region in 
three dimensions, see abstract), wherein the two-dimensional and three dimensional 
scans are interleaved (see Figures 1 1 and 12). Robinson et al does not explicitly 
disclose that the second lateral and angular range is less than the first lateral and 
angular range. Hossack et al discloses different lateral and angular ranges between 
different regions of an interleaved (composite, column 2, line 41 ) ultrasound image 
(selecting a region of interest of an ultrasound-image frame... column 2, lines 30-65) 
and therefore inherently discloses that one of the two regions must occupy a greater 
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angular range than the other. It would have been obvious to a person having ordinary 
skill in the art at the time the invention was made to modify Robinson et al to use 
different lateral and angular ranges for different parts of an interleaved (composite) 
image in order to improve spatial and/or temporal resolution inside a region of interest, 
as taught by Hossack et al (see abstract). Furthermore, It would have been obvious to 
a person having ordinary skill in the art at the time the invention was made to use a 
greater lateral and angular range for the two-dimensional scan than for the three- 
dimensional scan because the latter is more time consuming and must therefore be 
limited in lateral and angular extent. 

As per claim 14, and as applied to claim 13 above, Robinson et al further 
discloses that the two-dimensional and three-dimensional images may be obtained 
using B-mode and Doppler processing (The beamformed signals are B mode or 
Doppler processed by a signal processor (206), column 7, line 5-6) and that the modes 
used for the two images may be different (three-dimensional harmonic image ... and 
two dimensional Doppler flow image, column 6 , lines 66-68 and column 7, linel), and 
that color Doppler mode may be used (Doppler ensembles for colorflow processing, 
column 8, line 57). Robinson et al does not explicitly disclose using a B-mode display 
for the two-dimensional image and using a color Doppler display for the three- 
dimensional image. It would have been obvious to a person having ordinary skill in the 
art at the time the invention was made to modify Robinson et al to use a B-mode display 
for the two-dimensional image and to use a color Doppler display for the three- 
dimensional image because the color Doppler display is necessary to accurately 
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visualize flow directions in three dimensions and the B-mode display is sufficient to 
distinguish gross anatomical features in the vicinity of the vasculature being imaged in 
three dimensions. 

As per claim 15, and as applied to claim 1 1 above, Robinson et al further 
discloses user input (inputs from the user, column 6, line 62) to control beamformer 
steering and focusing (column 6, lines 37-67), which inherently encompasses setting 
the second lateral range. 

As per claim 16, and as applied to claim 1 1 above, Robinson et al discloses all 
the elements of the claimed invention except that it does not explicitly disclose that the 
beamformer is operable to scan an outer region of the two-dimensional plane with a 
higher resolution than the scan of the three-dimensional region. Hossack et al discloses 
that the first and second imaging parameters can be selected from a list of parameters 
including scan line density (line density, column 2, line 46), frequency band, column 2, 
line 52), and center frequency (ultrasound operating frequency, column 2, lines 49-50), 
with different first and second imaging parameters (said first set being different from a 
second set of imaging parameters, column 2, line 34-44) in order to obtain higher spatial 
resolution (improving spatial characteristics within a region of interest within an 
ultrasound image, column 2, lines 33-34). It would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to modify Robinson et 
al to use a higher resolution for an outer region of the two-dimensional plane than for 
the scan of the three-dimensional volume if the anatomical detail in the former were 
finer than in the latter. 
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As per claim 17, and as applied to claim 1 1 above, Robinson et al further 
discloses user input (inputs from the user, column 6, line 62) to control beamformer 
steering and focusing (column 6, lines 37-67), which inherently encompasses setting 
the steering angle of the three-dimensional volume. 

5. Claims 18-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Robinson et al (US6582367) in view of Hossack et al (US5873830), and further in view 
of Smith et al (US 6241 675). 

As per claims 18-23 the Robinson et al/Hossack et al combination, as applied to 
claim 1 above, discloses all the elements of the claimed inventions except for scanning 
within three-dimensional sub-volume with a higher spatial resolution than in the three- 
dimensional volume. Smith et al discloses scanning within a three-dimensional sub- 
volume. It would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to modify the Robinson et al/Hossack et al combination to 
scan within a three-dimensional sub-volume, as taught by Smith et al, in order to 
provide the operator with a clearer view of the underlying anatomy. Furthermore, using 
higher spatial resolution in the sub-volume than in the volume is an obvious modification 
in order to distinguish fine anatomical detail within the sub-volume and coarse 
anatomical detail within the volume. 

As per claim 24, and as applied to claim 18 above, Robinson et al further 
discloses user input (inputs from the user, column 6, line 62) to control beamformer 
steering and focusing (column 6, lines 37-67), which inherently encompasses setting 
the sub-volume size. 
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As per claim 25, and as applied to claim 18 above, the Robinson et al/Smith et al 
combination discloses all the elements of the claimed invention except that it does not 
explicitly disclose using different first and second imaging parameters chosen from at 
least one of various parameters enumerated in the claim. Hossack et al discloses that 
the first and second imaging parameters can be selected from a list of parameters 
including scan line density (line density, column 2, line 46), bandwidth (receive 
frequency band, column 2, line 52), and center frequency (ultrasound operating 
frequency, column 2, lines 49-50), with different first and second imaging parameters 
(said first set being different from a second set of imaging parameters, column 2, line 
34-44) in order to obtain higher spatial resolution (improving spatial characteristics 
within a region of interest within an ultrasound image, column 2, lines 33-34). It would 
have been obvious to a person having ordinary skill in the art at the time the invention 
was made to modify the Robinson et al/Smith et al combination to use, for example, 
different frequency, bandwidth, and/or line density for the first and second imaging 
parameters in order to improve spatial and/or temporal resolution inside a region of 
interest, as taught by Hossack et al (see abstract). 

As per claim 26, and as applied to claim 18 above, the Robinson et al/Hossack et 
al/Smith et al combination discloses all the elements of the claimed invention except 
that it does not explicitly disclose the second spatial resolution being greater than 1/3 
the first spatial resolution. Smith et al discloses a sub-volume region being roughly 1/20 
of the volume region (Figure 1A). It would have been obvious to a person having 
ordinary skill in the art at the time the invention was made to modify the Robinson et 
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al/Hossack et al/Smith et al combination to use a sub-volume having spatial resolution 
at least 1/3 the spatial resolution of the volume, for example by using more scan lines in 
the sub-volume, because doing so would allow more accurate viewing of anatomical 
details and would result in a negligible increase in the overall scan time. 

As per claim 27, and as applied to claim 1 1 above, the Robinson et al/Hossack et 
al combination discloses all the elements of the claimed invention except for scanning 
within a three-dimensional sub-volume with a higher spatial resolution than in the three- 
dimensional volume. Smith et al discloses scanning within a three-dimensional sub- 
volume (B2, Figure 1 A). It would have been obvious to a person having ordinary skill in 
the art at the time the invention was made to modify the Robinson et al/Hossack et al 
combination to scan within a three-dimensional sub-volume, as taught by Smith et al, in 
order to provide the operator with a clearer view of the underlying anatomy. 
Furthermore, using higher spatial resolution in the sub-volume than in the volume is an 
obvious modification in order to distinguish fine anatomical detail within the sub-volume 
and coarse anatomical detail within the volume. 

As per claim 28, and as applied to claim 27 above, Robinson et al further 
discloses user input (inputs from the user, column 6, line 62) to control beamformer 
steering and focusing (column 6, lines 37-67), which inherently encompasses setting 
the sub-volume size. 

As per claim 29, and as applied to claim 27 above, the Robinson et al/Smith et al 
combination discloses all the elements of the claimed invention except that it does not 
explicitly disclose using different first and second imaging parameters chosen from at 
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least one of various parameters enumerated in the claim. Hossack et al discloses that 
the first and second imaging parameters can be selected from a list of parameters 
including scan line density (line density, column 2, line 46), bandwidth (receive 
frequency band, column 2, line 52), and center frequency (ultrasound operating 
frequency, column 2, lines 49-50), with different first and second imaging parameters 
(said first set being different from a second set of imaging parameters, column 2, line 
34-44) in order to obtain higher spatial resolution (improving spatial characteristics 
within a region of interest within an ultrasound image, column 2, lines 33-34). It would 
have been obvious to a person having ordinary skill in the art at the time the invention 
was made to modify the Robinson et al/Smith et al comination to use, for example, 
different frequency, bandwidth, and/or line density for the first and second imaging 
parameters in order to improve spatial and/or temporal resolution inside a region of 
interest, as taught by Hossack et al (see abstract). 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

US 5934288, Avila et al. 3D and 2D images. 

US6083168, Hossack et al. Same disclosure as applied Hossack et al. 
US6688177, Wiesauer. Multiple volumes. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James R. Talman whose telephone number is 571-270- 
3029. The examiner can normally be reached on 7:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynda Jasmin can be reached on 571-270-3033. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Examiner 
Art Unit 3709 
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